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AIRFIELDS AND FLIGHT STRIPS

RALPH H. MORRISH, ALTON E. RABBITT, EDWARD B. CALE

THE ESTABLISHMENT of adapted
grasses and grass mixtures is the most
clfective and cconomical means of
checking dust and crosion on airficlds
and flight strips where soil and climate
arc favorable.

Paved runways, taxiways, and park-
ing aprons of commercial, Navy, and
Air Force airfields seldom constitute
more than 15 percent of the total sur-
face. Consequently, at least 85 per-
cent of such installations and the en-
tirc landing areas of the smaller ficlds,
which arc used primarily for light air-
craft and private plancs, arc other than
hard surfaced.

To scrve the purpose for which they
are intended, these unpaved surfaces
require inexpensive treatments that
will climinatc dust and crosion prob-
lems and at the same time provide a
satisfactory wearing surface on the
shoulders of paved runways and on
the entire arca of smaller ficlds, Wear-
resistant perennial species of grasses
have proved to be most satisfactory for
this purpose.

As a result of the excavation, filling,
and grading required in the construc-
tion of an airficld or flight strip, most
of the cxisting ground cover is de-
stroyed, and a considerable portion of
the topsoil is often removed or buried
in a fill. The resultant graded surfaces
on which a vegetative cover is neces-
sary are usually madc up of infertile
subsoil materials, on which it is hard
to cstablish and maintain desirable
grasscs. In contrast to agricultural
practice, relatively high rates of sced-
ing arc nccessary. Heavy applications
of commercial fertilizers arc essential,
especially on infertile soils.

When scveral sites for a turfed air-
ficld or flight strip are being cvaluated,
considcration should be given to the
cne having soil and drainage condi-
tions most suitable for cstablishing and
maintaining adapted grasses.

A well-drained and friable loam or

sandy clay.loam soil containing at least
2 percent of organic matter is most
desirable. A tile drainage system may
be neccessary for turf production and
to facilitate all-weather flying opera-
tions. Adequate surface and subsurface
drainage must be provided. Construc-
tion that ignores these items may cause
the failure of an otherwise well-built
airfield or flight strip.

Drainage, especially surfacc drain-
age, must be considered in areas of
relatively low rainfall no less than in
humid scctions. A soil covered by a
dense sod may have as much as four
times the water-holding capacity of
similar soil that is devoid of vegetative
cover. The infiltration rate changes
with the type of soil structure, the
ground cover, the moisture content of
the soil, and the amount of organic
matter present. The runoff of surface
water from a turfed arca is slow as
compared to the rapidity of runoff
from a bare soil or a paved arca. To
insure the rapid disposal of surface
water {rom a sodded area, minimum
slopes of 2 percent should be provided
in construction.

Local soil and climatic conditions
will govern the composition of the sced
mixturc to be planted and the rates
and dates of sceding. The most de-
sirable grasses arc those that are
adapted to local conditions; that can
form a dense sod; resist wear, heavy
usc and abuse, and drought; recover
quickly after periods of hard use; bear
heavy loads; require relatively low fer-
tility; and be maintained casily and
inexpensively.

Few, if any, grasscs now available
possess all these characteristics, but ex-
periments and field expericnce have
shown that many of the known specics
of grasses occurring in the United
States arc satisfactory for use on air-
ficlds and flight strips. The sod-
forming grasses arc most desirable in
the arcas in which they can be grown.
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REGIONS OF
GENERAL ADAPTATION OF GRASSES
IN THE UNITED STATES
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Grasses generally adapted to the regions are: Regionn 1—Colonial bentgrass, Canada
bluegrass, Kentucky bluegrass, smooth bromegrass, Chewings fescue, creeping red
fescue, quackgrass, and redtop. Region 2—Bermuda-grass and redtop. Region 3—
Bermuda-grass, carpetgrass, and centipedegrass. Region 4—Buffalograss, smooth
bromegrass (Eastern), blue grama grass, crested wheatgrass, and western wheatgrass.
Region S5—Bermuda-grass (under irrigation), Indian ricegrass, sand dropseed, and
weeping lovegrass. Region 6—~Colonial bentgrass, Kentucky bluegrass, Chewings
fescue, creeping red fescue, redtop, and perennial ryegrass.

Other specics that have proved satis-
factory for airfield use arc the Zoysias,
Lehmann lovegrass, Bahiagrass, kiku-
yugrass, and tall and Arizona fescues.

They and other species are being
tested further to see if they can be used
morce widely on airfields. Scveral of
the recommended grasses are not turf
grasses in the true sense and do not
form sods, but in the low-rainfall areas
in which they are adapted they give
satisfactory control of dust and crosion.

In Regions 4 and 5, as indicated on
the map, the establishment of turf
grasses, such as Bermuda, bluegrasses,
and the fescues, is impractical without
supplemental irrigation. The wheat-
grasses, lovegrasses, sand dropsced,
and similar species, however, have
proved to be the best of those now
available for use in low-rainfall arcas.

In the cool humid rcgion of the
Eastern Statcs, designated as Region 1,
and in Region 6 of the northern Pa-
cific coast arca, the bluegrasses, fcs-
cues, redtop (and possibly colonial
bentgrass in the northern parts of the
regions) are preferred for airfields and
flight strips. Mixtures of thesc grasses
should be compounded according to
the climatic and soil adaptations of the
component grasses. Kentucky blue-
grass will predominate on the heavier,
more fertile soils and the fescues on
the less fertile, sandy soils.

Bermuda-grass, the most important
grass for vegetating airfields and flight
strips in the Southeastern States and as
far west as central Texas, may be es-
tablished by seeding or sprigging. Most
success with seeding has been attained
by timely planting in the spring. When
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immediate germination is required,
scarified sced should be used. If sca-
sonal or other factors makc it hard to
decide which is the better method, a
combination of sprigging and sceding
is desirable.

In the Bermuda-grass arca, where
soil characteristics make it necessary
to obtain the carlicst possible pro-
tection against erosion, temporary
grasscs such as redtop, Sudangrass,
cereal grains, and millets are prefer-
able to annual lespedezas. Tempo-
rary grasses should be selected on the
basis of effectiveness in control of ero-
sion, case of cradication, and degree of
competition with pecrennial grasses.
The tall-growing tcmporary grasses
should be planted in drills spaced not
less than 14 inches apart.

The cstablishment of buffalograss
on flight strips and airfields in places
where it is adapted has been facilitated
by the use of processed sced. The low
germination of untrcated seed makes
its establishment by secding methods
impractical, and planting by vegetative
means is generally considercd to be too
expensive. By the timcely spring plant-
ing of processed seed, buffalograss will
provide a satisfactory cover on an air-
ficld in onc good growing season.

Crested wheatgrass is onc of the best
grasses now available for airfields and
flight strips in the Northern Great
Plains. Western wheatgrass is consid-
cred to be well adapted to the heavier
soils where drainage is dcficient.

When subject to cxtremely heavy
traffic, the hay grasses, such as timo-
thy, orchardgrass, and smooth brome-
grass, are not considcred as wear re-
sistant as the sod-forming specics,
including Bermuda-grass, bufTalograss,
Kentucky and Canada blucgrass,
Chewings fescue, creeping red fescue,
and sheep fescue.

From the standpoint of wcar resist-
ance, the inclusion of such legumes as
alfalfa, red clover, and swecetclover in
sceding mixtures for airficlds and flight
strips docs not seem advisable. Annual
lespedezas serve well in providing tem-
porary cover during the summer, but
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generally they do not stand up well
under intensive use.

The use of domestic rycgrass in secd
mixtures has been a common practice
as a means of insuring a quick cover.
The competitive naturc of this species
for available plant food and moisture is
such that its presence is usually harm-
{ul and interferes with the rapid cstab-
lishment of the desirable perennial
species in the mixture. Where adapted,
redtop is recommended in preference
to domestic rycgrass for inclusion in
seed mixtures where a temporary or
semipermanent specics is required to
provide quick cover. Domestic rye-
grass, if it is used, should not be more
than 10 percent by weight of the secd
mixture. Cereal grains, such as ryc,
oats, or wheat, as well as Sudangrass,
may be used to provide temporary
cover and dust control when the grad-
ing work is completed during the
months when secding with desirable
perennials is not advisable.

Timcliness is one of the most im-
portant factors to be considered in all
seeding opcrations. Seedings made out
of scason arc extremely hazardous and
usually result in partial or completc
failures. In instances when the unsca-
sonal planting of grasses is nccessary
becausc of the completion of construc-
tion, the use of mulching materials like
straw will incrcase the chances of:
establishing a satisfactory stand. Suc-
cessfulseedings of percnnial grasscs may
be made in the humid areas in summer
when mulch is applied or when sup-
plemental irrigation is provided.

The usc of anchored mulch at the
ratc of approximately 2 tons an acre
is rccommended with all seedings of
dry-land grasses on sites where stubblc
is not present. In the Northeastern and
North Central States, dormant seed-
ings madc late in the fall arc preferable
to late spring scedings.

Sound practices should be obscrved
in regard to the optimum depth of
planting. Improperly prepared sced-
beds that are not well firmed, plus
the deep planting of grass sced, will
necessitatc many expensive resecding
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jobs. The usc of a seed drill or a sced-
ing attachment on a cultipacker will
insure an optimum depth of planting.

If the sced is to be broadcast, pro-
vision must be made for covering it;
a spike-toothed harrow, cultipacker, or
similar equipment can be used. Ex-
cessively high rates of seeding will not
compensate for faulty planting meth-
ods. In sceding, an advantage in uni-
formity is gained by planting onc-half
of the sced each way across the airficld
or flight strip. The rates and dates of
seeding in the humid sections will be
governed by local soil and climatic
conditions. The rates of secding in
these arcas will vary from 40 to 80
pounds an acre, depending on the spe-
cies included in the mixturc. However,
Bermuda-grass should be planted at
the ratc of 10 to 15 pounds an acre.
Dry-land seedings arc usually made at
rates of from 6 to 15 pounds an acre.
Irrigation in the establishment of Ber-
muda and other grasscs may be justi-
fied in areas of limited rainfall. Irri-
gated grasses are much less cxpensive
to establish and maintain than me-
chanically stabilized surfaces.

Irrigation will insure a good grass
cover in many areas where it would
otherwise fail because of low rainfall
or prolonged hot, dry seasons.

The expense of top-soiling airfields
and flight strips is seldom justified in
the establishment of desirable species
of perennial grasses. Frequently the ex-
isting surface soil on an airficld site is
of no higher fertility than thc subsoil
material. If it has suitable physical
structure, the graded subsoil material,
although it may be infertile, can be
made to produce a wear-resistant cover
by the timecly planting of adapted spe-
cies and the heavy application of
commercial fertilizers of the correct
analyses.

Top soil also is often high in weed-
sced content. The cost of commercial
fertilizer represents only a small frac-
tion of the expense involved in the
stock piling, hauling, and distribution
of top soil. The top-soiling or mucking
of runway shoulders at airfield sites
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where the soil is extremely sandy may
be necessary to provide for the eco-
nomical establishment of grass cover.

If the soil on the site of an all-over
turfed airfield or flight strip will not
permit the cconomical establishment
and maintenance of perennial grasses
without top-soiling, the field should be
rclocated on an area where soil condi-
tions are more desirable.

Fertilization and Liming

The use of commecrcial fertilizers in
high quantities is essential in both the
establishment and maintenance of air-
ficlds and flight strips in the humid
arcas of the United States. Grasses
grow vigorously, dominate undesirable
weeds, and form densc sods if they arc
well fertilized and if soil moisture is not
a limiting factor. Applications of as
much as 800 to 1,000 pounds of a 10—
64 fertilizer or a fertilizer of similar
analysis at planting timc is advisable.

Applications of nitrogencous ferti-
lizers give economical rcsults in the
establishment of grasscs in areas where
its use has not been practiced in agri-
cultural production. Applications of
as much as 40 pounds of available ni-
trogen per acre at sceding time under
some dry-land conditions will insure
the carly cstablishment of the desirable
grasses.

Liming may be necessary on somec
soils to promote the healthy growth of
adapted grasses. If soil tests indicate a
nced for lime, the required quantity
should be applied before seeding.

M aintenance

The proper maintenance of an air-
field or flight strip must include timely
periodic mowing. The type of man-
agement followed on a hay field is not
satisfactory in maintaining the inten-
sively used arecas on an airficld.

The grass cover on an airport should
not be cut to a height of less than 3
inches. It should not be allowed to at-
tain a height which will prohibit the
use of a recl-type gang mower in its
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maintenance. If most grasses arc al-
lowed to grow to mature heights, they
do not develop vegetatively and closely
knit sods are not produced.

Extremely close mowing inhibits
the desirable development of root sys-
tems, cncourages damage from
drought, decreases resistance to wear,
and opens the soil surface to damage
from propeller blast and crosion.

The frequency of mowing is gov-
erned by soil and climatic conditions,
as well as the growth habits of the
grass or grasses on the field. All grasscs
should be mowed often enough to per-
mit the clippings to remain on the
ground without danger of smothering
the grass. If the clippings are allowed
to rcmain on the field, their value as
mulch and fertilizer is not lost. Gang
mowers have been developed specifi-
cally for use in the maintenance of
turfed airfields. These mowers can be
operated at relatively high rates of
speed and will cover six to cight times
as many acres in a day as will the
conventional sickle-bar mowers.

Annual applications of nitrogen
arc essential in the maintenance of
grass cover on airficlds and flight strips
throughout the humid section. A mini-
mum of 40 pounds an acre each ycar
of available nitrogen will be required
on most soils to maintain the grasses
in a healthy condition. If thc soil re-
quircments for lime, phosphorus, and
potash are fulfilled at sceding time,
these elements will not usually be re-
quired again for 3 to 5 years.

The control of traffic, removal of
dcbris, timely repair of eroded arcas,
the renovation of heavily worn or de-
pleted critical areas, the control of
weeds, the control of insects and dis-
eases, and required irrigation are main-
tcnance operations which must be at-
tended to promptly on a scasonal basis
if the grasses arc to be kept in a service-
able condition for their intended use.

Any airfield or flight strip that war-
rants the expenditure of funds for the
establishment of adapted perennial
grasscs also warrants the expenditure
of additional funds to provide practical
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management and maintenance. A well-
cstablished sod represents a sizable in-
vestment and unless this investment is
protected by timely maintenance op-
crations, the turf soon decteriorates;
dust and erosion problems become evi-
dent; flight hazards in the form of ruts
and gullies develop; weeds become
dominant, and cxpensive renovation
and reseeding projects become ncc-
essary.

The best way to insure the proper
and timely performance of the neces-
sary grass-maintcnance work is by the
employment of a qualified and experi-
enced grounds-maintenance super-
visor. Such an individual will save his
salary many times over if labor, mate-
rials, and equipment arc made avail-
ablc to him as nceded for the perform-
ance of the nccessary maintenance
work.
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